Despite its uses, the Internet is liable to be abused. &&Internet Addiction'' is a newly proposed construct, derived form DSM-IV criteria for substance abuse. As a very recent phenomenon, excess internet use probably arises through pre-existing mechanisms. The addictive element may be the search for stimulation through interactive services, or the Internet may serve the purpose of an escape from real-life di$culties. We therefore considered the extent to which sensation seeking or poor self-esteem predicts heavier Internet use. Fifty participants, recruited through the Internet or the Internet Addiction Support Group, completed an Internet Related Problem Scale, the MMPI-2 Addiction Potential Scale, the Coopersmith Self-Esteem Inventory and the Sensation Seeking Scale. The Internet Related Problem Scale showed a moderate level of internal consistency and demonstrated construct validity, predicting hours of Internet use and having a relationship with the Addiction Potential Scale. While poorer self-esteem predicted greater scores on the Internet Related Problem Scale, impulsivity did not. Researchers need to re-assess previous conceptualizations of the typical &&computer addict'' as a highly educated, male introvert with a constant need for intellectual stimulation (Shotton, 1991) .
Introduction
The Internet has been promoted globally as a source of information, marketing and entertainment. Despite the myriad uses of computer technology, there are also abuses. The wholesale adoption of the Internet means that people will be spending prolonged periods of time using devices such as the mouse to interact with menus in the future. Since cumulative trauma disorder (RSI) is linked to exposure, and is not limited to keyboard use, there is a very de"nite need to document the determinants of heavier Internet usage. In particular, the Internet's high level of accessibility and its vast array of services provide a potential for overuse, with some peoples' use of the Internet being described as &&compulsive'' or even &&addictive'' (Jones, 1996; Murphy, 1997) . While this phenomenon is ill-de"ned it is potentially a concern given the growing number of Internet users.
Gri$ths (1995) operationally de"ned technological addictions as behavioural (nonchemical) addictions which involve human}machine interaction. Much of the evidence for the existence of computer addiction is from the anecdotal reports from the 1970s and 1980s (Shotton, 1991) . Shotton (1991) attempted a pro"le of the typical dependent computer program user. Dependent computer program users spent more hours per week using the computer, and had di$culty controlling their amount of computer use. They were highly educated and were generally less social than their peers. (e.g. dependents preferred their own company to that of others, were object oriented and engaged in more non-social hobbies and interests, most of which were in the area of science and technology). They were also characterized by a &&constant need for positive, intellectual stimulation2'' (Shotton, 1991, p. 225) . More recently, Gri$ths (1997a) and Young (1996) have made detailed case studies of internet addicts.
Attempts to de"ne Internet addiction have been based upon DSM IV criteria for substance abuse and have resulted in the term &&Internet Addiction Disorder'' or IAD being developed (Goldberg, 1996) . Within each of the substance abuse criteria the word &&Internet'' was inserted to replace &&the substance''. Thus, the adapted criteria include symptoms such as (1) tolerance (i.e. needing more and more time on-line to gain the same satisfaction); (2) withdrawal symptoms when not connected (i.e. anxiety, psychomotor agitation and obsessive thinking about what is happening on the Internet); (3) craving (i.e. accessing the Internet more often and for longer periods of time); and (4) negative life consequences such as job loss, "nancial problems, marital and family relationship di$culties (Goldberg, 1996) . To these, Gri$ths (1998) has added the salience of the activity to the individual; changes in mood when engaging in the activity; an increasing tolerance and need for more of the activity; with withdrawal symptoms and a tendency to relapse after the activity is discontinued.
Since much of the past research on addiction centres around substance abuse and alcoholism (the chemically based addictions), there is continuing debate about whether the psychologically and socio-psychologically based compulsive or obsessive behaviours should be considered as addictions (Walker, 1989) . If &&Internet Addiction'' does exist, it would appear to be more similar to the impulse control disorders, compulsive and obsessive behaviours (e.g. gambling, eating disorders, compulsive stealing) than substance disorders as it lacks chemically based dependence. However, little is known about the similarities and di!erences between &&Internet Addiction'' and other types of addiction or compulsion.
To examine Internet behaviour and addiction in self-described &&Internet addicts'', Egger and Rauterberg (1996) used a questionnaire distributed via the World Wide Web (WWW). Questions were grouped into social, usage, feelings about Internet usage and experiences related to Internet usage. Egger and Rauterberg (1996) used adapted DSM-IV criteria to de"ne &&Internet Addicts''. They did not "nd signi"cant di!erences between the responses of addicts and non-addicts to adapted DSM-IV criteria, with 10% of respondents considering themselves addicted irrespective of gender, age or living situation.
In contrast to Shotton's earlier research, Young (1997) surveyed 400 cases of &&Internet Addiction'' using the adapted DSM-IV criteria for substance abuse to identify &&addicts' ' (O'Reilly, 1996) . From a group of self-selected Internet users she de"ned the users as either dependent (participants matching three out of seven adapted substance abuse criteria) or non-dependent. Young (1997) looked at dependent users' time spent on-line (for non-business purposes), in particular, what they used the Internet for, types of applications and negative life consequences resulting from use. Dependent users were asked to rate these problems as having none, mild, moderate or severe impairment.
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Young found that dependent users mainly used interactive services including Internet relay chats (IRCs), (users communicate on general topics or talk socially on-line) and multi-user domains (MUDS), (multiple users interact as storybook characters on-line). Non-dependents used more information gathering services and those for maintaining relationships including the WWW and email. Dependents reported a general loss of control over their ability to limit their usage. Most indicated a moderate to severe impairment in one area of functioning (academic, relationship, "nancial, occupational and physical). The majority of dependent users were middle-aged females. Young concluded that Internet addiction does exist, but that although the Internet itself is not addictive, the nature of speci"c services (interactive services), may be addictive.
Subsequently, Brenner (1997) developed an exploratory measure of &&Internet Addiction'' the Internet-Related Addictive Behavior Inventory (IRABI), distributed via the WWW. Questions were based on adapted DSM-IV criteria for substance abuse, many of which pertained to role functioning (see Young, 1997) and negative life consequences associated with excessive Internet use (e.g. job loss, marriage breakdown, "nancial debt, academic failure) (O'Reilly, 1996) . In addition, Brenner's scale included questions related to possible negative side e!ects of Internet use. These included Internet relationship issues, Internet use resulting in failure to manage time properly and questions covering issues such as attitudes towards freeware, adult resources and (US) government attempts to legislate the Internet. Brenner also added some infrequency items to screen out random responders.
Brenner gained a &&respectable'' level of internal consistency (alpha"0.87) with this scale. &&All 32 items correlated moderately with total score, ranging from 0.22 to 0.55 with an average correlation of 0.44''. (Brenner, 1997, pp. 880}881) . With the levels of internal consistency obtained and the moderate correlation of items with the total score, Brenner concluded that the content domains surveyed were related to the construct of &&Internet Addiction''.
Brenner's average survey taker was male, 34 years old with a high education level (average 15 years). Despite self-selection, this study reached a broad cross-section of people, with a total of 1885 persons from 25 countries accessing the survey and 654 (35%) completing it. The average amount of use was 19 h per week (including business use). Brenner found a skewed distribution of scores on the IRABI, supporting the existence of a sub-group of persons whose Internet usage produced more negative consequences than the norm. He also found that almost everyone exhibited addiction-like behaviours at one point, with 80% of the sample scoring above 5 on the IRABI.
In summary, the research conducted to date suggests that there is no one typical Internet or computer &&addict''. Young admitted that although some groups featured more prominently than others in her dependent users (e.g. middle-aged females on home-based computers) anyone with a computer and a modem can become addicted (O'Reilly, 1996) . The above research has shown that demographics vary widely among those who used the Internet extensively. Although previous research described the typical computer addict as a highly educated introvert with an inquiring mind (Shotton, 1991) who is generally interested and adept with computers, this is now no longer the case. The emergence of the Internet seems to have changed the pro"le of the &&computer addict''. This appears to be due to the Internet's wide range of topics and interactive nature, which has led to its appeal to people from all areas of society.
However, there do seem to be some general "ndings about &&Internet Addiction''. Firstly, that many of the negative social and familial (life) consequences which are experienced with the established chemical addictions (e.g. "nancial problems, job loss, relationship breakdowns, etc.) are also associated with excess Internet use (Young, 1997) . These negative consequences provide a useful way to measure Internet addiction. Secondly, most of the research has also reported a general loss of control by dependent users over the amount of time spent on-line or engaged in computer/Internet related activities (Shotton, 1991; Young, 1997 ).
RELIABILITY AND VALIDITY
While a lot of information is available via the media about &&Internet Addiction'', (the Internet being one of these sources), very little of this is based on research. Before the prevalence of this problem can be assessed, the reliability and validity of a measuring instrument needs to be established. It is also yet to be demonstrated whether a measure is in fact testing the desired construct of &&Internet Addiction'' or some other construct. Consequently, this research will address the construct validity of an Internet Related Problem Scale by determining its relationships with other indicators of addiction. One such indicator is the amount of time spent on the addictive activity (APA, 1995) in this case the time spent on-line.
Since the Internet is a recent phenomenon, people could not have evolved a susceptibility to it. Consequently, any addiction must arise through susceptibilities in preexisting mechanisms (Gri$ths, 1996a). Therefore, another suitable indicator may be an already established scale or measure of addiction. The MMPI-2 Addiction Potential Scale shows acceptable levels of reliability and validity (Cohen, Swerdlik & Phillips, 1996) and is currently used to measure the potential for substance abuse and alcoholism.
In addition, it may be of interest to see if some of the factors associated with other types of addiction can also predict &&Internet Addiction''. Although addiction researchers agree that there is no one addictive personality type, speci"c traits and personality attributes have been consistently found to be associated with some of the more extensively studied types of addictions and compulsions (i.e. substance abuse, alcoholism and gambling).
SELF-ESTEEM AND ADDICTION
Low self-esteem has been linked to addictive behaviour (Marlatt, Baer, Donovan & Kivlahan, 1988; Hirschman, 1992; Craig, 1995) . Individuals with low self-esteem tend to focus on negative evaluations, are suspicious of praise and interpret evaluative information in a manner which reinforces their negative self-evaluations (Baumeister, 1993; Swann, 1996) . Self-esteem is thought to be established in childhood (Baumeister, 1997) and as such low self esteem is often the result of a lack of unconditional parental or peer support which creates feelings of inadequacy and worthlessness (Harter, 1993 ). An addictive substance may then be used to withdraw or escape from these negative evaluations and the stress of interpersonal relationships (Craig, 1995) . For example, Bandura's social learning theory suggests that people with low self-e$cacy and poor social coping skills often use substances as a coping mechanism (McMurran, 1994) . 
IMPULSIVITY AND ADDICTION
Impulsivity may also contribute to addiction (Hirschman, 1992; Craig, 1995; Castellani & Rugle, 1995) . Zuckerman (1983) suggested that individuals di!er with respect to their optimal level of stimulation and therefore some individuals seek out more external stimulation than others, and are thus more susceptible to addictive behaviour. Indeed Sha!er (1996) has suggested that Internet use is linked to sensation seeking behaviour.
The trait of sensation seeking is considered a sub-trait of impulsivity and has been closely related to extraversion (Zuckerman, 1979) . The Sensation Seeking Scale Form IV, which was used in this study, consists of a General factor scale and four factor sub-scales which are Thrill and Adventure Seeking, Experience seeking, Disinhibition and Boredom Susceptibility. As it has been found that the sub-scales overlap to a certain degree (Zuckerman, 1979) , only one of the Sensation Seeking Scales was used in the analysis. The Disinhibition scale, which measures &&the seeking of sensation through social stimulation and restlessness when exposed to such situations'' (Trimpop, 1994, p. 92) shows most face validity as a measure of impulsivity.
This study considered the reliability and construct validity of a measure of &&Internet Addiction'', speci"cally aiming to establish whether some of the attributes/personality traits associated with other addictions (i.e. disinhibition, low self-esteem), would also predict &&Internet Addiction''. The scales used to measure personality traits of self-esteem and impulsivity were the Coopersmith Self-Esteem Inventory (Coopersmith, 1991) and the Sensation Seeking Scale (Zuckerman, 1979) .
Method

PARTICIPANTS
Fifty participants took part in the study, 29 male and 23 female. The majority (75%) of the participants fell in the 25}30 age range. Participants were selected on the basis that they used at least one Internet Service. Participants were recruited in two ways. Firstly, by personal appeal via email to a list of contact addresses requesting the survey be forwarded to others from the initial contacts, and secondly by notifying the Internet Addiction Support Group (I-a-s-g) with a request to contact the researcher if there were any current contributors interested in participating. The I-a-s-g is a discussion group on the WWW for &&Internet Addicts'' to talk about their excessive Internet use and related problems. Upon receiving a request, a survey was forwarded to them. The sample obtained included 10% of the participants from the I-a-s-g and the remainder from the list of contact addresses.
MATERIALS
The &&Internet Use Survey'' consisted of four sections, the "rst two taken from the IRABI (Brenner, 1997) . A demographic section with six multiple-choice questions addressed participants' age, sex, nationality, education level, occupation and marital status.
A section on Internet usage, employed eight multiple-choice questions to address the overall amounts of time spent on the Internet per week, time spent on individual services and where participants generally connected to the Internet. Questions focused upon HEAVIER INTERNET USAGE personal and voluntary uses of the Internet, excluding business uses. Since previous research suggests that the interactive applications such as &&Chat rooms'' and MUDS may be more addictive, questions also covered the type of services used. These included email, WWW, ftps, IRC, MUDs and discussion groups.
A section comprising the &&Internet Related Problem Scale11, was based on what is currently known about the phenomenon of &&Internet Addiction''. Twenty questions covered the issues of tolerance, craving, withdrawal and negative life consequences in the areas of social, familial, work and "nancial-related di$culties from the adapted DSM-IV criteria for substance abuse. Also included from the DSM-IV criteria, were issues such as the person's loss of control over their amount of usage, time spent on Internet related activities and reduction in the amount of time spent doing other activities (e.g. social, occupational and recreational activities) due to excessive Internet use. All questions in this section were on a Likert scale ranging from 1"Not true at all to 10"Extremely true (see Table 1 ).
The "nal section comprised three personality scales, the MMPI-2 Addiction Potential Scale (Hathaway & McKinley, 1989 ) was used to address the validity of the Internet Related Problem Scale while the other two scales examined personality traits predisposing people to addictive behaviour (Sensation Seeking Scale, Zuckerman, 1979; Coopersmith Self-Esteem Inventory, Coopersmith, 1991) .
The MMPI-2 Addiction Potential Scale (Hathaway & McKinley, 1989 ) comprises 39 MMPI-2 items that characterize individuals with a potential for developing alcoholism and substance-abuse problems. The scale shows an acceptable level of test}retest and internal consistency reliability, and there is evidence that the MMPI-2 generally shows as high a level of construct validity as the MMPI (Cohen et al., 1996) . The Coopersmith Self-esteem Inventory (SEI) was a 25-item questionnaire, designed to measure evaluative attitudes toward the self in social, academic, family and personal areas of experiences. In relation to the SEI, the term &&self-esteem'' refers to &&personal judgment of worthiness expressed in the attitudes a person holds towards the self '' (Coopersmith, 1991, p. 12) . This test showed an adequate level of internal consistency, reliability (0.80 KR20s for grade 12 students) and good construct validity.
The Sensation Seeking Scale, Form IV comprised 72 items (Zuckerman, 1979) . This version incorporates a general measure of sensation seeking (22 items) and four factor sub-scales, Thrill and Adventure Seeking (14 items), Experience Seeking (18 items), Disinhibition (14 items) and Boredom Susceptibility (18 items). The Disinhibition scale, which was used in the analysis, has shown a reasonable level of factor reliability in the range of 0.60}0.79 across four di!erent sub-samples (Zuckerman, 1979) .
PROCEDURE
Participants were obtained by sending the Internet Use Survey to a list of email contact addresses, along with an explanation of the research, requesting them to "ll it out and return it via email. An advertisement was also emailed to the Internet Addition Support Group (I-a-s-g) announcing the research and asking any interested participants to contact the researcher for a copy of the survey. Surveys from this group were also returned via email. Raw scores for the &&Internet Related Problem Scale'' were totalled, or where there was more than one item for a particular symptom, these item total were averaged to give a single "gure for the purpose of analysis. The variables that comprised more than one item in the scale were withdrawal, tolerance, other problems, negative e!ects of excessive use and reduction of other activities. The total score for the Internet Related Problem Scale was then calculated by summing the scores for each symptom (see Table 2 ). Scores for the additional scales (Sensation Seeking Scale's Disinhibition factor sub-scale, Addiction Potential Scale and the Coopersmith Self-esteem Inventory) were totalled as per the instructions in the test manuals of these scales.
542
TABLE 2 Symptoms addressed and scoring of Internet-Related Problem Scale
Question Symptom-
The amount of information I get from the Internet is never enough. Tolerance The time I spend on-line has increased over the last 12 months. Tolerance I have used the net to talk to others when I was feeling isolated. Escape from other problems I have used the net to make myself feel better when I was down. Escape from other problems There are times when I would rather use the net than deal with other pressing issues.
Escape from other problems My productivity at work (or school) has decreased as a direct result of the time I spend on the Internet. 
Results
RELIABILITY OF INTERNET RELATED PROBLEM SCALE
A test of internal reliability (Cronbach's alpha) was calculated on the Internet Related Problem Scale to show the level of internal consistency among items. This was based upon nine items of the scale, which included the variables of tolerance, withdrawal, craving, loss of control, time spent on Internet relate activities, reduction in other activities due to increased time spent on the Internet, negative side e!ects of excessive use, HEAVIER INTERNET USAGE escapism due to other problems and introversion. All but the issues of other problems and introversion are currently used to diagnose substance abusers. A Cronbach's of 0.8776 was obtained, showing a moderate level of internal consistency, and suggesting that items were homogeneous and related to the construct of &&Internet Addiction.''
VALIDITY OF INTERNET RELATED PROBLEM SCALE
To assess the validity of the Internet Related Problem Scale, relationships with objective measures of Internet use (e.g. number of hours spent on-line per week) were examined using the Pearson correlation coe$cients. There was a highly signi"cant correlation between the Internet Related Problem Scale and the total number of hours spent on-line, r (48)"0.759, p(0.01. The Internet Related Problem Scale was also signi"cantly correlated with an established scale used for measuring addiction (The MMPI-2 Addiction Potential Scale), r (48)"0.297, p(0.05. These correlations support the construct validity of the Internet Related Problem Scale and therefore provide evidence for the existence of the concept of &&Internet Addiction''.
PREDICTION OF HEAVIER INTERNET USE
As a recently emerging form of addiction we suspect that &&Internet Addiction'' arises from preexisting mechanisms. We thus considered mechanisms contributing to &&Internet Addiction''. Poor self-esteem and lower arousal and impulsivity (as indicated by disinhibition) may predict addictive behaviour and more speci"cally, a higher level of Internet use. Two stepwise multiple regressions determined which variable, self-esteem or impulsivity (as measured by the Sensation Seeking Scale's Disinhibition factor sub-scale), was a better predictor of score on the Internet Related Problem Scale. The "rst multiple regression used self-esteem and impulsivity (disinhibition) as predictors of the hours spent using the Internet. The second multiple regression used self-esteem and impulsivity as predictors of the score on the Internet Related Problem Scale.
In both regressions, the impulsivity variable did not meet the selection criteria to be entered into the regression equation. The self-esteem variable, however, accounted for 15.8% of the variance in the number of hours spent on the Internet, F(1, 49)"9.023, p(0.004. A standardized coe$cient of !0.430 indicated that people with low self-esteem spent more time on the Internet. It also accounted for 18.5% of the variance in the total score on the Internet Related Problem Scale, F(1, 49)"10.895, p(0.002 . A standardized beta coe$cient of !0.398 indicated that people with low self-esteem had higher scores on the Internet Related Problem Scale. These results suggest that selfesteem is the better of the two predictors for both measures of addiction (the number of hours spent on-line and scores on the Internet Related Problem Scale) and is thus a better predictor of &&Internet Addiction''.
Discussion
In order to address the existence and prevalence of &&Internet Addiction'', a reliable and valid measuring instrument is needed. The Internet Related Problem Scale showed a moderate level of internal consistency as indicated by Cronbach's Alpha co-e$cient.
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The Internet Related Problem Scale also demonstrated construct validity as it predicted hours of Internet usage and was related to the MMPI-2 Addiction Potential Scale, an established measure of potential for alcoholism and substance abuse. The amount of time spent on-line showed a highly signi"cant relationship with scores on the Internet Related Problem Scale, demonstrating construct validity of the scale as a measure of &&Internet Addiction''.
If Internet usage is addictive, one might expect that factors explaining other addictions might explain Internet usage (i.e. self-esteem, impulsivity). Self-esteem was the better of the two variables at predicting &&Internet Addiction'' and the amount of time spent on the Internet per week. However, impulsivity, as measured by disinhibition, was not a good predictor of either variable and showed no relationship with &&Internet Addiction'', as it has with other forms of addiction.
Since humans have not evolved in the context of the Internet, any problems in the use of the Internet must arise through pre-existing mechanisms. For example, Gri$ths (1996b) suggests that the Internet allows one electronic access to the addicted object. Indeed, the notion that the Internet has features in common with other addictions is supported by observations that self-esteem has a role in these addictions. In this regard, the present data support Shotton's (1991) observations that Internet addicts have poor social skills and low self-con"dence, and imply that they are using the Internet as a form of escape.
However, the nature of the relationship between self-esteem and addiction, in general, is not clear. It is still debatable whether low self-esteem is a cause or a consequence of addiction. For example, with other addictions such as substance abuse a poor self-esteem can be seen as a result of pharmacological e!ects of a substance or a result of the changed social conditions surrounding addiction (Marlatt et al., 1988) . In the case of excessive Internet use, one could ask whether poor self-esteem leads to &&Internet Addiction'' or whether the excessive time spent on the Internet eventually leads to poor social and coping skills?
In fact, Gri$ths (1998) lists a number of potential factors that people could be addicted to: the act of typing; the medium of communication; the absence of face-to-face interaction; the information obtainable; the activities available. Sha!er (1996) suggested that it was not the Internet itself as much as the opportunity for sensation that is addictive. If so, one would thus expect &&Internet Addiction'' as a compulsive behaviour that does not involve substance use, to be more closely related to other behavioural addictions. Nevertheless, unlike other addictions and speci"c impulse control disorders such as gambling, we found no relationship between impulsivity and heavier Internet use. Instead, the association with low self-esteem suggested that heavier Internet users are using the Internet as an escape. But since Shotton (1991) linked Internet addiction to sensation seeking and introversion, perhaps this is not surprising. Impulsivity is usually closely associated with extraversion (Zuckerman, 1979) , and there thus appear to be some paradoxical features to a conceptualization of Internet addiction.
However, the literature is not clear as to whether introversion or extraversion leads to addiction. The personality dimensions of introversion include high levels of arousal and withdrawal from stimulation and excitement, while those of extraversion include low levels of arousal, outgoing personality and a need for constant stimulation (Rogers, 1995) . Shotton's (1991) "ndings illustrate the contradiction on this issue. Her dependents were both introverted and less social than non-dependents while at the same time possessing a need for constant intellectual stimulation. In addition, Young's "ndings (1997) suggested that extraversion was su$cient, as she found that the highly stimulating and social Internet services, namely the interactive services of MUDS and IRCS, were leading to addiction.
To reconcile these issues, we note that addiction is the product of a complex process in which potentially rewarding activities can be potentially addictive, and will be viewed as addictions in a climate of social disapproval, with the addict having choice with regard to the modi"cation of physiological state while responding to needs for arousal (Larkin & Gri$ths, 1998) . Complex relationships have been found to exist between arousal and behaviour (Zuckerman, 1979) . In reality, a very high sensation seeker or impulsive person would probably not bother with the Internet and take up a far more exciting pastime such as sky diving or mountain climbing. Conversely, low sensation seekers or less impulsive individuals would probably "nd the vast array of services of the Internet too stimulating. If this is the case, then this would explain the absence of a relationship with the disinhibition scale and suggest that perhaps people with a more moderate level of arousal might be more at risk of addiction than those at opposite ends of the arousal continuum.
The present results are not in keeping with earlier suggestions that the typical heavy computer user is a highly educated, male introvert with a constant need for intellectual stimulation (Shotton, 1991) . The present data imply that heavier computer users are not so much disinhibited or stimulus seeking, but have a poorer self-esteem. Whether the poorer self-esteem leads to greater computer use, or prolonged time on the Internet leads to problems that a!ect self-worth is not clear (Gri$ths, 1997b) . However, if access to the object of addiction is the cause, the advent of Internet gambling is of concern (Gri$ths, in press; Tonneguzzo, 1996) .
